
I CLAIM AS MY INVENTION: 

In a battery conditioning system, 
rechargeableNbattery means for supplying 

op^xating current during a number of hours of 

.e operation so as to become progressively 
as a result, 
memory and communica t ionfe^means 

for operative ^^pciation with the rechargeable 
battery means andVecei ving power from the 
rechargeable bat te ry\neans during portable 
operation, and 
battery conditioning system means 

for coupling with said rechargeable battery means 
and with said memoty and communications means, for 
conditioning of the battery means a£s£er a period of 
portable operation and for the transmission of data 
concerning said rechargeable battery meansS 
2. In a battery conditioning system accop^rtig to 
claim 1, said battery conditioning system^trtfans obtaining a 
measured value of battery c^a^ri t^tsf^trhe rechargeable battery 
means and transmitting daXa^o^Jwe^ing the measured value of 
battery capacity to sptt memory and communications means for 
storage thereby>ariid for use during portable operation. 

3^ m a battery conditioning system according to 
claim>^7 said rechargeable battery means having battery current 
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drain sensing means for accumulating a measure of current drai/r 
of the battery means during portable operation. X 

' 4. In- a battery conditioning system according/to 
claim 1, a computerized portable unit of size and weight to be 
held in one hand during use and containing said rechargeable 
battery means during portable operation and having battery 
current drain sensing means for accumulating A measure of current 
drain of the battery means during portable/operation. 

5. In a battery conditioning system according to 
claim 4, remaining battery capacity determining means carried 
with said computerized portable un ^ and comprising said memory 
and communications means and/sa^(battery ^irrent drain sensing 
means, and determining a meksA/e of remaining battery capacity at 
different times during portable" operation from a stored measured 
value of battery capacity And from a measure of accumulated 
battery current drain, afcch that as remaining battery capacity is 
progressively reduced As a result of use during such portable 
operation, the measure of remaining battery capacity supplied by 
said battery capacity determining means is correspondingly 

reduced. / 

6. Ln a battery conditioning system according to 
claim 1, bat/ery current drain sensing means for providing a 
measure of/current drain of the battery means during portable 
operat ion. 
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7. In a battery conditioning system according /o 
claim 6, said battery current drain sensing means comp/ising 
resistance means- in series with said. battery means./ 

8. In a battery conditioning system according to 
claim 6, said battery current drain sensing me^ns comprising 
integration means for accumulating a measure/ of current drain 
integrated with respect to time. / 

9. In a battery conditioning /System according to 
claim 6, said memory and communica t icms means having computer 
means coupled with said battery \o/di tioning system means for 
arithmetically processing/a measure of current drain and a stored 
measured value of battery cae^cilty to provide an indication of 
currently remaining bat terj^capaei^ty-r^ 

10. In a bat/tew conditioning system according to 
claim 1, said battery conditioning system means effecting a 
charging and discharge of the battery means to obtain a measured 
value of battery capacity, and comprising means for transmitting 
the measured vaLoe of battery capacity to said memory and 
communications/means for storage thereby during portable 
operation. / 

l/. In a battery conditioning system according to 
claim 1,/said battery conditioning system means comprising 
computer means having two-way communication with said memory and 
communications means for obtaining data therefrom prior to a 
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conditioning operation and for supplying data thereto af^ter a 
conditioning operation, 

l^X^In a hand-held device, 
battery means for supplying operating 

current during a number of hoursr of portable 
operation so as to become progressively discharged 
as a result, 
battery current sending means coupled 

with said battery mean/ for sensing battery current 
during use, and 
computer means coupled wit) 

battery curie^t/sensing meajvs^and receiving data 
therefrom Mr/ng pui t tfble operation, 
said computer means havi/g memory means for storing data which is 
a function of the integral of battery current with respect to 
time during por table/operation , such that an estimate of 
remaining useful Life of the battery means is available from said 
computer means during portable operation. 

13. An a hand-held device according to claim 12, said 
computer me&As having communications means for enabling 
communication of data concerning the battery means. 

'14. In a hand-held device according to claim 13, said 
communications means enabling communication with a battery 
conditioning station of a measured value of battery capacity of 
the/battery means. 
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15. In a hand-held device according to claim /3, said 
communications means providing two-way communicat ionywi th a 
battery conditioning station. 

16. In a hand-held device according tp^ claim 12, 
display means for displaying data to a user dt/ring portable 
operation and coupled with said computer me/ns for the display of 
battery information during portable operation, 

"*^-vl 7 . In a battery conditioning system, 
a portable battery powered utilization device 

of size and weight to/he held in one hand during 
use, and op^fatingyf rom battery power during 
portable 

battery means ope ratiy^ly/ccyuialed with j^sfid utilization 

device flor /supplying operating power thereto during 
por table^op^ rat ion , 
battery conditioning system means coupled with 

said utilization device during conditioning 
operation and operatively coupled with said battery 
mea/is and comprising battery conditioning means for 
effecting conditioning of said battery means, and 
battery parameter sensing means for sensing a battery par*m*t-pr 
said battery conditioning system means including computer 
operating means operatively coupled with said 
battery conditioning means and controlling 
conditioning of said battery means in conjunction 
with said battery parameter sensing means. 
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18. In a battery conditioning system according to><flaim 
17, said battery conditioning system means comprising a / 
semiconductor chip containing said computer operat inq/means and 
having battery parameter input means coupled with s'aid battery 
parameter sensing means for receiving data as to' a parameter of 
said battery means, and having battery contra/ out put means for 
supplying a battery control signal for cont/rolling supply of 
charging current to, said battery means a/ least partially in 
accordance with the data from the battery parameter sensing 

means. y 000 ^\ / 

19. in a battery Conditioning system acco rdj^rg" to 
claim 18, said battery pa'ramete/t sensing means seising battery 
current, and supplying / meaWjA of sensed^at te ry current to 
said battery parameter/incWt meanV-^^said computer operating 
means, and said batte/y iontrol output means varying a battery 
charging current chara/ter is tic so as to tend to maintain the 
measure of sensed ba/tery current as supplied to said battery 
parameter input means at a selected value. 

20. In/a battery conditioning system according to 
claim 17, said/computer operating means having communications 
means for tt\6 transmission of data concerning said battery means 
to a remote station. 

/21. In a battery conditioning system according to claim 
17, sa/cl battery conditioning system means being responsive to a 
computer generated control signal from the computer operating 
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means, and controlling the supply of charging current to s^id 
battery means during a conditioning operation in accordance with 
said computer generated control signal. / 

22. In a battery conditioning system according to claim 

21, said battery conditioning system means como/rising a charging 
current control circuit for receiving a control signal and for 
controlling the supply of charging current/to said battery means 
according to said control signal #/ a-ad control signal generating 
means for generating a def aul t/value yof said control signal in 
the absence of a computer geF^rate^Vcont rol signal fr- / 6m the 
computer operating means, arid sa^rd computer operating means being 
coupled with said control /signal genV^t^jj^means for altering 
the value of charging cunren't away from said default value 
according to a computer generated control signal from said 
computer operating meaos. 

23. In a baxtery conditioning system according claim 

22, said computer (Operating means having digital to analog 
converter means for receiving a computer generated control signal 
therefrom and yfor supplying an analog output signal to said 
control signal generating means for overriding the default value 
of said control signal according to the computer qenor^tH 
control ySignal from the computer operating means. 

/ 24. In a battery conditioning system according to claim 

23, /aid control signal generating means comprising a resistance 
network supplied with a charging potential of said battery 
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conditioning system means during a battery charging operation, so 
as to supply a default value of said control signal, and /said 
digital to analog converter means being coupled with s^id 
resistance network so as to alter the control signal/ according to 
a computer generated control signal supplied to aaid digital to 
analog converter means by said computer operating means. 

25. In a battery conditioning system according to claim 
21, said battery parameter sensing means /providing a measure of 
battery temperature to said computer operating means, and said 
computer operating means providing af computer generated control 
signal in accordance with /measure of battery temperature 

26. In a batte/ty con$at\oning sys^m according to claim 
21, said battery parameter ae/sing V^aAfi^providing measures of 
battery temperature anfc ba't/ery- terminal voltage to said computer 
operating means, and sH^ir computer operating means providing a 
computer generated control signal in accordance with said 
measures of battery^ temperature and battery terminal voltage. 

27. In/a battery conditioning system according to claim 
17, said computer operating means having communications means for 
the transmission of data concerning said battery means, said 
communicati/ons means comprising digital to analog converter m^ans 
in said utilization device and controlled by said computer 
operati/g means for supplying an analog output signal to said 
battery conditioning means. 
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28. In a battery conditioning system according to c/aim 
27, / said battery conditioning means comprising an external 
battery charging circuit external to said utilization device, and 
having a control signal generating means for establishing a 
default value of battery charging current to be supplied by said 
circuit in the absence of an analog output signal from said 
digital to analog converter means, 

29. In a battery conditioning system according to claim 
27, said computer operating means supplying a computer generated 
control signal to said digital to ana/og converter means in 
accordance with the rated capacity At said battery means. 

30. A portable b^Tt te ry/Rowe r ed system ^mpr i s ing 
a portable battery powered utilization devij 

during portable 

ope ra tioi 

battery means operatively coupled with said 

utilization device for supplying operating power 
theretp during portable operation, and 
conditioning cont/ol means comprising computer 

operating means having computer output means for 
fbupling with an external battery conditioning 
circuit during conditioning of the battery means. 

31. A portable battery powered system according to 
claim 30,/with said computer operating means of said portable 
utiliza/ion device supplying a computer generated control signal 
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according to rated battery capacity of said battery means, to/an 
external battery charging circuit to control charging current 
supplied to said battery means during battery charging szfperation. 

32. A portable battery powered system acco^aing to 
claim 30, with said computer operating means of saad portable 
utilization device supplying a computer generated control signal 
according to a measure of battery temperature, to an external 
battery charging circuit to control the oharging current supplied 
to said battery means during battery charging operation. 

33. A portable battery po/ered system according to 
claim 30, with said computer ope/ating means of sa>a portable 
utilization device sup^ying>^\computer generated control signal 
according to a measure of Wat te rV te rnupAi voltage, to an 
external battery changing circuit to control the charging current 
supplied to said battery means during battery charging operation. 

34. A portable battery powered system according to 
claim 30, with said computer operating means of said portable 
utilization device supplying a computer generated control signal 
according to /the charge condition of the battery means, such that 
a fast charge rate and a slow charge rate are selectively 
established according to the charge condition of the battery 
means a/ the initiation of a battery charging operation. 

/ 35. A portable battery powered system according to 
claim 30, with said computer operating means maintaining a 
measure of battery usage during portable operation and supplying 
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a computer generated control signal according to such measure of 
battery usage at the initiation of battery conditioning / 
operation. / 

36. A portable battery powered system according to 
claim 35, with said computer operating means maintaining a 
measure of battery usage without directly sensing battery 
current, such that resistance in series w^th the battery means is 
avoided. / 

37. A portable ba tte ry pone r ed syste m ac cording to 
claim 30., .with said computer /6utp/t means comprising digital to 
analog converter means for /receiving a compj>£er generated control 
signal from the computer yfepe ^^ingNoe^rrs and for supplying an 
analog output signal to 4n/e/ternal battery current supply 
circuit so as to control/xne value of charging current supplied 
to said battery means./ 

38. A port/ble battery powered system according to 
claim 37, with battery parameter sensing means providing a 
measure of battery temperature to said computer operating means, 
and said computer operating means providing a computer generated 
control signa/ in accordance with such measure of battery 
temperature J 

39. A portable battery powered system according to 
claim 37,/with battery parameter sensing means providing measures 
of battcnry temperature and battery terminal voltage to said 
computer operating means, and said computer operating means 
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providing a computer generated control signal in accordance wi^h 
said measures of battery temperature and battery terminal 
vol tage . 

40, A portable battery powered system jccor^lng to 
claim 30j, with said computer output means comprisiryf digital 
communication means for the transmission of data/concerning said 
battery means to an external battery conditioning circuit. 

The method of conditioning a portable utilization 
device containing rechargeable battery m^ns and data storage 
means, which comprises 

storing data which is a function^pf /Said battery 

means in the datA st0raqe means 
coupling said portable uti; 

an external j£on£ijc ionijig gjr-fcuit for supplying 
charging cu^rj^njzf to the rechargeable battery means 
during a coft&it ioning operation, and 
controlling the rate <yr charging of the 

battery means during a conditioning operation in 
accordance with the data stored in said data storage 
mearns . 

42« Tne method of claim 41, further comprising storing 
data in sai/ data storage means in accordance with rated battery 
capacity c/f said rechargeable battery means, 

43. The method of claim 41, further comprising storing 
data i/ said data storage means in accordance with a measure of 
battery temperature 
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44. The method of claim 41, further comprising storing 
data in said data storage means in accordance with a measure of 
battery terminal voltage. 

45. The method of claim 41, further con^rising storing 
data in said data storage means in accordanc^wi th a measure of 
usage of the device during portable operation. 

46. The method of c>'aim |41/ further comprising storing 
data in said data storage nteans i/n accordance wi th^-fneasu r e of 
the usage of the device /urin^lp^r table operation without 
reliance upon the sensiffiq^r battery current amplitude. 

47. The methoa of claim 41, further comprising coupling 
with an external circuit providing for a default value of 
charging current/ and overriding the default value according to 
the data stored in the data storage means. 

AJS. The method of claim 41, further comprising 
controlling the rate of charging of the battery means in 
accordance with a measure of the load on the external charging 
ci/rcuit provided by the utilization device as well as the 
/requirement for efficient recharging of the battery means. 
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